The pollution issues with urban rivers is one of the key factors affecting the urban ecological environment, and water pollution control has become the top task for urban ecological construction.
INTRODUCTION
Human beings have tended to live by the water from time immemorial. The rivers breed cities and urban civilization.
The development of cities is closely linked with the rivers.
With the rapid development of urban construction, the pollution issue of urban rivers has become increasingly prominent, affecting the ecology environment, harming human health, and hindering the further development of cities. Therefore, urban river pollution control is the top task of current ecology construction. As for river pollution control, the water quality evaluation of the water body and spatial-temporal distribution characteristics of the main pollutants are the important basis (Deng ) .
The urban river is a complex water environment system.
To control the urban water environment pollution issue, it is imperative to have an objective knowledge of the situation of the water environment in the zone (Loucks et al. ) .
Due to limited time, difficulty of data acquisition, etc. of previous research, a majority of the research only pays attention to one or several sections of a river or only analyzes the river water quality over a year, and it is difficult to objectively and accurately reflect the river water quality with the absence of data with long enough time scales and wider coverage (Liu Zone as the research subject, on the basis of the routine monitoring data of the water quality of 12 common sections of the rivers, finds the main pollution factors affecting the river water quality in the development zone through mathematical statistics methods, analyzes the spatial-temporal distribution characteristics of the rivers in the development zone between 2014 and 2017, and analyzes the water quality variation trend using the Spearman rank relational coefficient method (Xin et al. ) . It can objectively recognize the main pollution sources and water quality variation trend of the rivers in the development zone through the analysis, providing an important scientific basis for subsequent water environment governance and pollution control in the development zone.
MATERIALS AND METHODS

Research zone
The Linyi Development Zone is located in the east longitude of 118 23 0 to 118 32 0 , and the north latitude of 34 53 0 to 35 02 0 . The control area in the plan is 223 km 2 . The water system development in the development zone is distributed in a veined shape, with mean annual precipitation of 862.5 mm and mean annual runoff depth of 329.9 mm within the zone. The total volume of the river water resources is sufficient, but the spatial distribution is not uniform, and the required water volume for ecology is not sufficient, especially the required water volume for riverways in the non-flood seasons. The major rivers in the development zone include Ligong River, Jiebai River, Pengbai River, Yubai River, Xiaobudong River, Xiaodungou River, and Huangbai River. The rivers constitute an interconnected system. As the major water ecological environment in the development zone, its governance has important significance for the ecological protection of the zone. The basic situation of the river water system in the development zone is shown in Table 1 .
Water quality monitoring data
Monitoring sections
This research selects a total of 12 common monitoring sections set on the major rivers in the zone, such as Ligong River, Jiebai River, Pengbai River, Yubai River, Huangbai River, Xiaobudong River, and Xiaodungou River. groups. Among them, the monitoring factor of volatile phenols lacks the data of individual months. In the analysis, the monthly data are generated using the linear interpolation method of two sampling times. For some water quality parameters below the detection limit, the method detection limit is used as the parameter analysis data.
Evaluation index selection and evaluation standards
Selection of evaluation index
In order to comprehensively reflect the situation of water pollution in the zone, the index selection must be comprehensive and representative (Novotny ; Chapra ).
This study combines surveys of local pollution sources, and refers to domestic and provincial river pollution characteristics of the same type of cities, selects a total of 11 water quality parameters, such as pH, DO, COD Cr , BOD 5 , NH 3 -N, TP, COD Mn , volatile phenol, fluoride, petroleum and sulfidation as the evaluation index.
Evaluation standards
According to the Environmental Quality Standard for Surface Water (GB-), based on surface water environmental function classification and protection objectives, the items and limit values that shall be controlled for the water environment quality are shown in Table 2 .
According to the functions of the water area of the development zone and the requirements of the local water environment, the water environment quality of seven major rivers in the development zone will be subject to category IV standards.
Research method
The water environment is a complex system, and the water quality monitoring value is also affected by many 
where r s : the Spearman rank correlation coefficient; N: Table 3 .
The results show that all of the pH value, DO, and sulfide of all samples in this research meet the category IV standard for surface water, and fail to exceed the standard.
COD Cr of 49.3% samples is inferior to that specified in the category IV standard for surface water (30 mg/L), with the maximum over-standard multiples of 7.63. COD Mn of 41.9% samples exceeds that specified in the category IV standard for surface water (10 mg/L), with the maximum over-standard multiples of 7.63. BOD 5 of 64.5% samples exceeds that specified in the category IV standard for surface water (6 mg/L), with the maximum over-standard show that the water quality of the inland river system in the zone suffers from serous organic pollution, leading to very poor water quality.
The coefficient of variation can reflect the degree of variation of each water quality index over the entire monitoring period (Du ) . From the overall degree of variation of each indicator, which is shown in Table 3 , the CV value indications range from 6.6% to 97%, respectively, indicating that the two water quality parameters, ammonia-nitrogen and TP, fluctuate more strongly during the monitoring period, and
are not evenly distributed in each section of the river system in the development zone, with great variation the degree to which they are affected by external sources of pollution.
According to the above statistical analysis results, the major pollutants of the river system in the development zone are ammonia-nitrogen, TP, COD Cr , COD Mn , and BOD 5 . Among them, NH 3 -N and TP are the main pollutants of the river system in the development zone.
The spatial-temporal distribution characteristics of main pollutants
Temporal distribution characteristics
To research the trend of the main pollutants in each monitoring section of the river system in the development zone, Table 4 , Wp 0.05 ¼ 0.506).
As can be seen from Table 4, At the S8 section, NH 3 -N is significantly reduced (p < 0.01), and the trend of the other four indexes is not significant. The indexes of the S9 section fail to reach significant levels and the water quality is stable. There is a significant increase in BOD 5 at the S10 section (p < 0.05). The trend of the other four indexes is not significant. The indexes of the S11 section fail to reach significant levels, and the trend of change is not obvious. BOD 5 at the S12 section 
Spatial distribution characteristics
By analyzing the spatial distribution characteristics of the five major pollution factors COD Cr , BOD 5 , NH 3 -N, TP, and COD Mn of 12 regular monitoring sections of the river system in the development zone, the pollution of each section can be better reflected. Statistically, the over-standard rate and the average over-standard multiples of the monthto-month value of each section and each pollution factor From Figure 4 , during the monitoring period, COD Cr of all 12 sections exceeds the standard, among which the over-standard ratios of sections S1-S5 and S12 are lower than 50%, and the average over-standard multiples of S1, S3, and S5 are negative, indicating that the mean concentration of COD Cr at three sections fails to exceed the standard, and the average over-standard multiples of S2, S4, and S12 are lower, being 0.06, 0.11, and 0.12, respectively; the COD Cr exceeded the standard rate and averaged over-standard multiple of the S6-S11 sections were high, and the COD Cr pollution was relatively serious. NH 3 -N and TP are the two most serious pollutants in the river system in the development zone. Except for the S2 section, NH 3 -N exceeding the standard exceeds 50%, of which, S1, S4, and S9 exceed the standard rate of 100%. The average exceeding multiples for each section are above zero, the average over-standard multiple of the S4 section is 5.00
times. The over-standard rate of TP in each section was more than 80%, and the average over-standard multiple of each section was also greater than zero. The average over-standard multiple of the S7 section was 6.29 times.
Permanganate index did not exceed the standard in the S1 section, the remaining standards exceeded the rate of 8.8% to 73.5%, S1-S5 cross-section average of the multiples was less than zero, S6-S12 cross-section average of the multiples was between 0.04 and 0.47, and S10 section over-standard multiples were maximum. The over-standard rate of BOD 5 at the 12 sections is between 29.4% and 82.4%. The average over-standard multiples of the S1 and S5 sections are negative, and the over-standard multiples of the remaining sections are between 0.26 and 0.85. The S7 and S10 sections have the maximum over-standard multiples.
Generally speaking, according to the analysis of the over-standard ratio and the mean over-standard multiple of each section, the S6 to S11 sections have serious pollution, and are mainly distributed in the downstream of Jiebai River, Pengbai River, Xiaodungou River, Huangbai River, and Yubai River. In addition, the ammonia-nitrogen pollution of the S4 section in Xiaobudong River is very serious. 
